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The Dust; Dependence of Small A i rway runet inn rrum Cigarette Smokin'* -. 




C , -Sv ■: ' Subjects : Chronic smokers able to "ehnin smoke” 3 cigarettes ' 


vVK- 


„ in rapid succession without getting "sick”(malaise and tachycardia) . ' ' 


' y.>. . 


E Projec t ed Number oil Subjects -: 8-12 
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Methods : The subjects will refrain from smoking f or 2 hours • 




; y%> be£w c the testing. All testing should bo done roughly at the same " "“t!^!§§? 


v , ; .... . . ... ... . ..m* 

time of the day. Subjects will have to return 3 times, since only ‘ 

.^r - ^.:v*V v '* '» ' ;/ -■ “ ■ -■ '. . ' ' ‘ ... 

number of tests can he performed repeatedly within a limited • •* 

• i •• snsn . ' ■ : '• '• ••• * • ' .->1' 
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•time span. ' : ; : - 

1st Series : The following tests will he performed before smoking 


* the first cigarette.: 
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1) Thoracic gas volume 

*' '=•. ■’*L \i jvt. c r.- ’ '' ‘ 2) Airway resistance 

C - 3) Partial expiratory flow volume curve from 50?o vital capacity 

•j/t/?' 1 •• • l ^) Maximum expiratory flow volume curve . •- . 

.> ...... T’* ...*.■ ‘r*: 

- jr •• . These studies are to he. repeated after .the 1st, 2nd and 3rd cigarettes >,v^ 


.■■■.ri' snd then 1 hour following the last cigarette. 
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v - . 2nd Scries : The general approach is as above. The following 


<\*- i ry >* 
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tests will be made: • . • •' 

• 1) An 8-br*eath nitrogen washout with controlled tidal volume 

^ . . . 

2) ; ’’Closing Volume’’ with bolus method 

3) Helium partial expiratory flow volume • 
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3 rd Series : The following tests will be made 
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1) ’’End tidal" forced expiratory volume at one second (FEV,) ' 

■•■■■■■■■■■:■ ■ 1 3S 

'Mils 2 ) Vital capacity v SSSli 
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KS rEV 0.75’ FEV i:0 

4) MMFR: ' ••• 

5) MTF 

6) MW 
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4th Series : Selected patients, where warranted, will undergo v;yft.^Sfet ^iM - 


i"- «.• 


determination of frequency dependence of compliance and determination 


V-.l?.-;1 °f static recoil before and after cigarette smoking. 


.•^irri^tvv’v• '• '• **'• ‘ ’•*» ' .. ... * • f . 

Sr-v' 7 1';,. All subjects will be volunteers from faculty and student ranks s''’’' 

V;; . ' ' . rv>v*:, 




; v/ ; 1 ' The procedure is entirely non-invasive and does not pose t 

• '• '•:•••'■' .t '<• . . - . ■ . y 

'1-risk for the participants:. : ' 


the slightest' 


participants 


. 3 : 







12. Summary Progress Report . 

This progress report covers the period between January 1 ? 1973 
and July 15, 1973. 

1 a. General : This was a completely new project submitted at a 
time when the principal investigator changed his affiliation and 
had to establish a laboratory for investigation of pulmonary 
physiology from scratch; progress should be viewed in that light. 

•' b. Recruitment of personnel: Mr. Mark Tanker was hired as >>•-.'vt>?, 

■ ,• ••••■• • ' •. ; .-..Of/.-, *.»y ;■ 
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technician February 1, 1973. He graduated from college with a 
major in biology. We trained him and presently he is capable of 
executing all the tests which are part of our protocol. • • ;>• 

, Mrs. Carole Martin who also worked in the past with us 
was hired as part-time secretary. ' ^ v ' . r '„ 

. c. Facilities : We have established an all-round pulmonary 
function laboratory. We have done this mainly from three sources: 

(1) Equipment belonging to us through the courtesy of 

the Veterans Administration with which organization we remain to 
be affiliated; ■ 

(2) From grants provided by the institution mainly with 
teaching as the primary purpose; 

(3) From monies provided by the Council for Tobacco 
Research and other granting agencies. - 

d. Experimental Data : Since actual data gathering started only 
in mid-April obviously the results are not significant at present 
to draw firm conclusions. 
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(1) The Maximum Expiratory Flow Volume (MEFV) curve: We 
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have extended our observations that the mid-section of the MEFV ; 
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curve is depressed after smoking a cigarette. We have some pre¬ 
liminary observations that this effect might be dose-dependent. 




i.e. smoking several cigarettes in succession will further decrease 


hM^M, the mid-expiratory portion (MEFr n of the MEFV curve) . We have 

«a«?n&S. ; nSt***i..y> ■ -r • - ,U . • •• 

; also started experimenting with Partial Expiratory Flow Volume 
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(PEFV) curves where the subject is inhaling to 60% of vital capacity 


and then the PEFV curve is analyzed. There is some evidence at 

Mr 

present that the PEFV curve might be a more useful index than the 



MEFV curve. 


• r- ■ - r tV.Ti'.V.>‘: 




'-A : i! ; . 


(2) In the constant search for less complicated and invasive 
methods we have explored the total respiratory resistance method 

/ ; by the forced oscillation technique as a substitute for the deter¬ 
mination of airway resistance by body plethysmography and found 
‘that this method indeed is as sensitive to the acute effect of 
smoking as is airway resistance determined by body plethysmography. 

We also explored in a number of subjects the "end-tidal" forced 
expiratory volume presented recently by Dr. Lim at the Federation 
of American Societies for Experimental Biology meeting (3). This 
method shows great promise and might ultimately supplant MEF^g as 
a rapid and simple screening method capable of using simple spiro¬ 
metry rather than sophisticated flow-volume tracings. 

(3) We have done further work on closing volumes (see 
appendix). This measurement as performed by the single breath .2 
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nitrogen washout proved to be riot'sensitive’enough’ to' pick'up w 
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subtle changes after smoking a cigarette. We have devised a 
bolus method which enhances the resolution of phase IV of closing 
volume method. The standard error of estimate is much lower 
with this method, and we hope to be able to detect small changes 
with a sufficient degree of reliability. > . 

(4) We have applied for the use of blocking agents and 
marihuana to explore their interaction with tobacco smoke and to 
use them in "provocation” tests (see original application). 
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" In Summary : Considering the short time available until 
presentation of this report we have: 




a. Significantly improved andi simplified our methodology; 

b. Obtained some preliminary results suggesting the correctness 


of our working hypothesis; 

o. Developed new methods for testing closing volume and regional 
■ ventilation. 


REFERENCES : ,=,;**• 

(1) C.A. Mitchell, E. Zuskin and A. Bouliuys. The effect of cigarette 
smoke and/3 -adrenergic antagonists on small airways. Abstract 
presented at Annual Meeting of American Thoracic Society, 

May 21-23, 1973. 



(2) Respiratory Diseases: 
Approaches and Needs. 
Lung Institute, 1972. 


Task Force Report on Problems, Research 
The Lung Program, National Heart and 
DIIEW Publication No. (NIH) 73-432. 


(3) Thomas P.K. Lim. Detection of early airway obstruction. 
Fed. Proc. 32:41S(abs), 1973. 


bi 






h* 

© 

o 

CO 

CJ1 

CO 

© 

s 

p 




;• fZ .Vj-V. 




v-• r 

rj - -V ^ 

. . / -V.- 

■„ *:„'„*?■**&*?■ Si-y 

> r V -M-P- ^ A - 

i ■■■ ■ ■ • 








Remarks Pertaining to Budgetary Changes 


- This budget is higher than the projected one and is about at 
the level of the first year funding. The increase is due to: 

1. An unanticipated need to stipulate partial salary for 
the principal investigator as a result of changing academic 
realities ($2,600) ; . 


. 2. The unexpected increase in salary requirements for qualified 
personnel ($2,500 over projected); 


3. An increase in the cost of supplies ($500) because of 
galloping inflation; 


: : ~ 



4. An increase in the other expenses ($500) due to increased 
cost of publication and cost of other related services; 

■5. $4,000 for permanent equipment consisting mostly of 

electronics and modifications of existing equipment to give 
us the capability of expanding into new areas of methodology 
required by recent discoveries in the field. _ _... , 







